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ABSTRACT 
This paper provides a description and a 
discussion of some important aspects relating 
to recent productivity developments in the euro 
area. Following decades of stronger gains in the 
euro area than in the US, labour productivity 
growth has fallen behind that in the US in recent 
years. This reflects a decline in average labour 
productivity growth observed in the euro area 
since the mid-1990s, which stands in sharp 
contrast with opposite developments in the US. 
The decline in labour productivity growth 
experienced in the euro area since the mid-
1990s resulted from both lower capital 
deepening and lower total factor productivity 
growth. 
From a sectoral perspective, industries not 
producing or using intensively information and 
communication technology (ICT) would appear 
mostly responsible for the decline in average 
labour productivity growth since the mid-1990s. 
These developments were broadly experienced 
by most euro area countries. A comparison with 
developments in the US suggests that the euro 
area economy seems to have benefited much 
less from increased production and use of ICT 
technologies, in particular in the services sector. 
Diverging trends in labour productivity growth 
between the euro area and the US in recent 
years mainly reflect developments in a number 
of specific ICT-using services such as retail, 
wholesale and some financial services where 
strong gains were registered in the US. 
The evidence presented in this paper suggests 
that, in order to support economic growth in the 
euro area, emphasis should be given to both 
policy measures that directly address the 
determinants of productivity and, given the 
interactions among the various factors of 
growth, to policies that raise labour utilisation.   5
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EXECUTIVE SUMMARY
Productivity gains are a key factor driving long-
term economic growth and increases in living 
standards. In the short to medium term, 
productivity also affects business cycle 
developments, inflation, exchange rates and 
other key macroeconomic variables, such as 
consumption, investment and employment. In 
this respect, the productivity growth 
performance of the euro area raises questions 
regarding the sources of economic growth in 
the euro area and directly impacts the 
environment for monetary policy.
Developments in euro area productivity growth 
since the second half of the 1990s have been 
disappointing. Euro area labour productivity 
growth (as measured by real GDP per hour 
worked) declined from an average of 2.1% in 
the period 1990-1995 to only 1.2% in the period 
1996-2005. At the same time, productivity 
growth in the United States increased strongly, 
from 1.3% in 1990-1995 to 2.1% in 1996-2005. 
As a result, following decades of stronger gains 
in the euro area than in the US, productivity 
growth in the euro area has fallen behind that in 
the US in recent years. More recently, in the 
first half of 2006, productivity growth in the 
euro area has gained some momentum. However, 
these more recent positive signs may be to a 
large extent a cyclical phenomenon and 
only developments over the course of the next 
few years will allow for a proper assessment 
of whether these recent improvements are 
sustainable.
In this Occasional Paper, the main issues 
relating to the assessment of recent productivity 
developments in the euro area are summarised. 
While it is important to note that many aspects 
of productivity developments are still not 
well-understood, a number of rather robust 
conclusions emerge from the available 
evidence. 
First, the overall assessment that there has been 
a decline in euro area labour productivity 
growth is independent of whether labour 
productivity is measured per person employed 
or per hour worked. Furthermore, the decline 
was experienced by most euro area countries. 
Second, the decline in labour productivity 
growth resulted from both lower capital 
deepening and lower total factor productivity 
(TFP) growth. The former can partly be 
associated with the robust pace of job creation 
since the mid-1990s, while the latter might be 
partly explained by higher utilisation of lower-
skilled workers. The slowdown in both capital 
deepening and TFP growth appears to be 
widespread across euro area countries. Third, 
from a sectoral perspective, industries not 
producing or using intensively information and 
communication technology (ICT) would appear 
mostly responsible for the decline in average 
labour productivity growth in the euro area 
since the mid-1990s. 
Moreover, the comparison of recent euro area 
developments with those of the US shows that, 
while the slowdown in labour productivity 
growth would appear to be related to strong 
employment growth, particularly in low-skilled 
jobs, there has been a lack of productivity-
enhancing use of new technologies in the euro 
area. The acceleration of US productivity in 
recent years is generally associated for a 
significant part with the production and use of 
ICT, which spurred output per hour worked 
through significant capital deepening and 
higher TFP growth. The euro area economy 
seems to have benefited much less from these 
factors, reflecting both lower investment in ICT 
compared with the US and barriers to the 
diffusion or appropriate use of new technologies, 
in particular in the services sector. Diverging 
trends in labour productivity growth between 
the euro area and the US in recent years mainly 
reflect developments in a number of specific 
ICT-using services such as retail, wholesale and 
some financial services where strong gains 
were registered in the US. 
The slowdown in euro area productivity growth 
and the divergent developments with respect to 
the US pose a challenge for economic policy. A 
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made recently by expert groups (in for example 
the Kok and Sapir reports). Given the evidence 
presented in this Occasional Paper, it seems 
that particular emphasis should be given both to 
policy measures that raise labour utilisation, 
even though some of them may temporarily 
reduce productivity growth, and to policies that 
directly address the determinants of 
productivity. 
1 INTRODUCTION
Productivity growth is a key macroeconomic 
driving force in the long run and an important 
determinant of macroeconomic dynamics in the 
short to medium run. In the long run, according 
to standard economic theory, productivity 
growth is the primary source of growth in real 
output per capita, a measure of economic 
welfare. In the medium run, growth in labour 
productivity, together with growth in total hours 
worked, determines developments in real output 
growth. Furthermore, the assessment of the role 
of productivity shocks and the interpretation of 
the pro-cyclicality of productivity are key 
issues in the analysis of business cycle 
fluctuations. The evolution of productivity may 
also be important for the interpretation of 
developments in other macroeconomic 
variables, including inflation and exchange 
rates, in the short to medium run.1 Productivity 
growth thus influences in potentially important 
ways the macroeconomic environment in which 
monetary policy is conducted. For example, 
possible changes in trend productivity growth 
affect the derivation of the optimal monetary 
policy. At the same time, not only is this analysis 
particularly difficult in real time, but also the 
medium-term implications of a change in trend 
labour productivity growth for monetary policy 
may vary greatly and depend on several factors 
such as the strength of the initial response of 
demand.2 
The recent evolution of euro area productivity 
growth has been disappointing, both compared 
with past developments and with recent 
productivity performance in the United States. 
In particular, euro area labour productivity 
growth (as measured by real GDP per hour 
worked) declined from an average annual 
growth rate of 2.1% in the period 1990-1995 to 
only 1.2% in the period 1996-2005. At the same 
time, productivity growth in the US increased 
strongly, from 1.3% in 1990-1995 to 2.1% in 
1996-2005. As a result, euro area productivity 
growth has fallen behind that of the US after 
having shown stronger gains for several decades. 
These developments raise important questions 
about the sources of economic growth in the 
euro area. 
In this paper, we analyse the main issues related 
to the recent productivity performance in the 
euro area. We focus on describing and explaining 
developments in productivity in the euro area in 
terms of their immediate determinants. In this 
respect, one important contribution of this 
paper is that we update and extend the analysis 
of euro area productivity presented in Vijselaar 
and Albers (2004) and ECB (2004). In particular, 
we include in our sample more recent data for 
both the total economy analysis (covering the 
period up to 2005, compared with 2001 in the 
former study and 2003 in the latter) and the 
sectoral analysis (using data updated to 2002, 
compared with 1999 in the former study and 
2000 in the latter). Moreover, we provide a 
more detailed analysis on a number of issues, 
1  As regards inflation, mechanisms have recently been suggested 
that imply that, under certain conditions, shifts in labour 
productivity growth can affect inflation temporarily. For 
example, whereas in traditional models inflation is independent 
of productivity growth because the direct effect of productivity 
growth on inflation is fully offset by its impact on wage 
inflation, Ball and Moffitt (2001) suggest that because workers 
adjust their wage aspirations slowly, changes in productivity 
growth affect inflation. Differences in productivity growth 
developments across sectors may also have implications for real 
exchange rate dynamics. According to the Harrod-Balassa-
Samuelson hypothesis, real exchange rate developments depend, 
among other factors, on the productivity growth performance of 
the domestic tradable sector relative to the non-tradable sector 
as well as on how this sectoral productivity gap compares across 
countries.
2  In particular, evidence of lower productivity growth may lead to 
lower expectations as regards profits and real wages, thus 
possibly lowering investment and consumption also in the short 
term. The speed at which expectations are adjusted is important. 
If expectations are rapidly adjusted, spending may react quickly, 
thereby tempering the impact on inflation of changes in labour 
productivity (see Bernanke, 2005).7
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including a more detailed disaggregated 
analysis, and include a discussion of some 
important issues not covered in the above-
mentioned studies, such as productivity 
developments from a longer-term perspective 
(since 1950) and the impact of alternative 
measures of total factor productivity (TFP). We 
mainly use data from the Groningen Growth 
and Development Centre (GGDC). Previous 
versions of these data have been used to analyse 
determinants of productivity growth in European 
countries, with a special focus on the production 
and use of information and communication 
technology (ICT), in various studies (see for 
example Van Ark et al., 2003, and O’Mahony 
and van Ark, 2003). However, previous studies 
discuss evidence for euro area countries (or the 
EU aggregate) rather than the aggregate euro 
area, as in the current study.3 We also incorporate 
recent estimates of labour quality growth in the 
euro area derived in Schwerdt and Turunen 
(2006), allowing for the first time a more 
complete decomposition of euro area labour 
productivity growth. 
We find that the decline in euro area labour 
productivity growth is independent of whether 
labour productivity is measured per person 
employed or per hour worked and that it was 
experienced by most euro area countries. The 
decline in euro area labour productivity growth 
resulted from both lower capital deepening and 
TFP growth. From a sectoral perspective, 
industries not producing or using intensively 
ICT would appear mostly responsible for the 
decline in average labour productivity growth 
since the mid-1990s. While the slowdown in 
labour productivity growth appears to be related 
to strong employment growth, a comparison 
with developments in the US also suggests that 
the euro area economy seems to have benefited 
much less from increased production and use of 
ICT technologies, in particular in the services 
sector. Diverging trends in labour productivity 
growth between the euro area and the US in 
recent years mainly reflect developments in a 
number of specific ICT-using services such as 
retail, wholesale and some financial services 
where strong gains were registered in the US.
The rest of the paper is organised as follows. In 
Section 2 we provide an overview of the 
conceptual framework used in the analysis of 
productivity developments. In Section 3 we 
analyse productivity developments in the euro 
area in detail. This includes an analysis of the 
immediate causes of the slowdown in euro area 
productivity growth, as well as of the divergent 
developments in the euro area vis-à-vis the US. 
We provide evidence of structural breaks in 
euro area labour productivity growth and assess 
the possible implications of adjusting 
productivity measures for changes in input 
quality and utilisation. We also analyse 
developments at the sectoral level. In Section 4 
we relate the decline in productivity growth to 
growth in euro area real GDP per capita. We 
summarise our findings and provide concluding 
remarks about economic policies in Section 5.
2 CONCEPTUAL  FRAMEWORK
In this section we present the key concepts, as 
well as the basic growth accounting relationship 
that provides a conceptual framework for the 
analysis. The two concepts of productivity most 
often used in economic analysis are represented 
by labour productivity and TFP. Labour 
productivity is defined as real output per unit of 
labour input. Typically, the labour input is 
measured in terms of hours worked. 
Alternatively, especially when data for hours 
worked are not available or are of low quality, 
labour input is measured in terms of the number 
of persons employed. The relationship between 
3  The focus on immediate determinants of labour productivity 
growth in the euro area adopted in this study leaves out other 
important related issues. In particular, issues related to labour 
utilisation as the other component of real GDP per capita growth 
are dealt with only to the extent that they result in interactions 
with developments in productivity. For a discussion of 
developments in labour utilisation in the euro area, see Musso 
and Westermann (2005). Also, productivity developments in 
euro area countries and in other European countries are not 
discussed in detail. See Annenkov and Madaschi (2005) for an 
analysis of productivity developments in Nordic EU countries. 
Finally, it is important to note that many of the theoretical and 
empirical issues presented in this paper are still under discussion 
in the literature. Therefore, this paper should be seen only as a 
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labour productivity per hour worked (LPH) and 
labour productivity per employed person (LPE) 
can be summarised by a simple accounting 
equation, in which HAV stands for average hours 



























The evolution of LPH and LPE deviate if HAV 
changes over time. This is a relevant factor as 
average hours worked tend to change 
continuously and sometimes irregularly, for 
example as a result of the increased importance 
of part-time jobs.
Theoretical analyses often refer to a more 
specific measure of productivity, that is, TFP, 
which is defined as real output per unit of all 
(combined) inputs. This is sometimes also 
called multi-factor productivity or the Solow 
residual. It is often assumed that TFP is a 
measure that corresponds to the theoretical 
concept of technological progress. However, in 
practice TFP captures the impact of several 
factors (such as improvements in organisation 
and in the quality of labour and capital), such 
that its evolution cannot automatically be 
associated with purely technological advances. 
The relationship between labour productivity 
and TFP, as well as other determinants of real 
output per capita growth, can be illustrated 
using the standard growth accounting 
framework.4 In this context, real output per 
capita (YPC) can be decomposed into two main 
factors: labour productivity and labour 
utilisation (defined here as hours worked per 
head of total population). Both main factors can 
be decomposed further into a number of 
components. Labour productivity is a function 
of TFP, capital intensity (i.e. capital per unit of 
labour input K/H) and labour quality (LQ). 
Labour utilisation can be decomposed into four 
components: average hours worked; the 
unemployment rate (UR); the participation rate 
(PR); and the share of the working age 
population in the total population (PWA/PTOT). 
Using the basic Cobb-Douglas production 
function, this decomposition of real output per 
capita can be presented formally as follows, in 
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(2)
The decomposition presented in equation 2 
forms the basis of the empirical analysis in this 
paper. We mainly focus on decomposing labour 
productivity growth (the first part) into its 
immediate determinants: TFP growth, capital 
deepening and increases in labour quality. 
However, in order to put developments in euro 
area labour productivity growth into a broader 
perspective we show results of the full 
decomposition of real GDP per capita in 
Section 4. 
In addition to the direct impact of each 
component on output, the relationships between 
the components may be characterised by 
important interactions. For example, the 
reintegration of low-skilled workers into 
employment to reduce the unemployment rate 
may imply a decrease in productivity growth, at 
least temporarily. Other interactions may be 
characterised by reinforcing effects, as might 
be the case between technological progress and 
capital accumulation: not only does capital 
accumulation support technological progress, 
as stressed in the new growth theory literature, 
but also the reverse can take place.5 Finally, 
other relationships, such as the relationship 
between labour productivity and demographic 
developments, may be quite complex and 
therefore uncertain. As a result, policy measures 
undertaken to influence individual components 
on the right-hand side of equation (2), such as 
4  See for example Barro (1999) for more details.
5  For example, capital-using technological progress, which has 
the effect of increasing the marginal productivity of capital 
compared with that of labour, implies increasing demand for 
capital relative to labour and therefore tends to raise the growth 
rate of capital intensity.9
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TFP or the other components of labour 
productivity, are likely to influence also other 
components, making the net effect on real 
output per capita uncertain. 
To fully understand the sources of labour 
productivity growth, it is useful to differentiate 
between immediate and more fundamental 
sources of labour productivity growth. The 
immediate sources of labour productivity 
growth consist of TFP growth, capital deepening 
and growth in labour quality. Growth accounting 
methodologies presented in this paper allow for 
the identification of these immediate sources. 
However, each of the immediate sources is the 
result of more fundamental factors that in turn 
depend on institutions and preferences. For 
example, TFP growth may depend on innovation, 
R&D spending and technology diffusion, which 
in turn are influenced by institutional factors, 
such as regulation, and preferences.6 However, 
research on these more fundamental sources of 
labour productivity growth has not yet allowed 
clear conclusions to be reached and more 
empirical work needs to be carried out in order 
to obtain a better understanding about their 
role.7 
3  KEY FEATURES OF EURO AREA 
PRODUCTIVITY DEVELOPMENTS
International comparisons of labour productivity 
have received increased interest in recent years. 
This has been partly due to the impressive 
productivity performance of the US economy 
since the second half of the 1990s and the view 
that the introduction and diffusion of ICT may 
have led to sustained higher productivity growth 
there. The euro area economy seems to have 
benefited much less from this factor. Instead, 
euro area productivity growth slowed down and 
fell behind that in the US over this time period. 
In this section we look at recent developments 
in labour productivity (measured per hour 
worked and per person employed) both in the 
euro area and the US. The main sources of these 
developments are analysed, first by looking at 
the estimated contributions of TFP and capital 
deepening from a total economy perspective, 
then covering country and sectoral dimensions. 
We also provide evidence of structural breaks in 
euro area labour productivity growth and assess 
the possible implications of adjusting 
productivity measures for changes in input 
quality and utilisation.
3.1  OVERALL LABOUR PRODUCTIVITY GROWTH
The main developments in euro area productivity 
growth are summarised as follows (see Table 1). 
While productivity growth was broadly 
unchanged between the 1980s and the first half 
of the 1990s, both in the euro area and the US, 
a substantial change can be observed in the 
second half of the 1990s. In the euro area, 
average productivity growth (per hour worked) 
declined to 1.7% in the period 1996-2000 and 
further to 0.7% on average in the period 2001-
2005. This is clearly lower than the 2.5% and 
2.3% recorded respectively in the 1980s and in 
the first half of the 1990s. By contrast, in the 
US, growth in productivity per hour worked 
rose to an average of 2.1% in the period 1996-
2000 and to 2.6% over the period 2001-2005, a 
level of growth clearly above that experienced 
in the past. This rise in the US may partly reflect 
cyclical factors, but the apparent resilience of 
productivity growth during the past downturn 
and the significant further pick-up over the last 
two years tends to support the widespread view 
that the mid-1990s marked a structural 
improvement in US productivity growth. As a 
consequence, euro area labour productivity 
growth per hour worked fell in recent years 
clearly behind that in the US – for the first time 
in several decades. Clearly the assessment that 
productivity growth in the euro area has fallen 
behind that in the US since the mid-1990s is 
independent of the way labour productivity 
growth is measured. In particular, downward 
trends in productivity growth are observed for 
the euro area irrespective of whether productivity 
6  See for example the contributions by Hall and Jones (1999), 
Acemoglu, Robinson and Johnson (2000) and Alcalá and 
Ciccone (2004).
7  See for example the discussion in Griliches (2001). 
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is measured per person employed or per hour 
worked. 
While for the US several empirical studies have 
found clear evidence of a break in labour 
productivity growth in the mid-1990s, for the 
euro area it may be questioned whether it makes 
sense to analyse labour productivity growth 
developments by considering sub-periods 
covering the years before and after the mid-
1990s, as opposed for example to sub-periods 
covering full economic cycles. These issues are 
discussed in more detail in Box 1 entitled 
“Long-run trend developments in euro area 
labour productivity growth”. This box also 
provides an analysis of structural breaks, which 
includes evidence pointing to a break in trend 
labour productivity growth in the mid-1990s in 
both the US and the euro area. Thus, the 
subsequent analysis focuses on different sub-
periods which take 1995 as one of the main 
delimiting years.8
Underlying developments in aggregate euro 
area productivity, there are important differences 
across euro area countries.9 The decline in 
labour productivity growth (per hour worked) 
since the mid-1990s was observed in a number 
of euro area countries, in particular Germany, 
Italy, Spain, the Netherlands and Belgium. 
However, labour productivity growth increased 
in other countries such as Greece and Ireland. 
In some countries, such as France and Ireland, 
the gap between labour productivity per 
employed person and per hour worked increased 
significantly, reflecting significant changes in 
the annual hours worked. 
8  Note that not all sets of sub-periods used in the following 
sections coincide. The main reason is that three alternative 
datasets from the GGDC are used to discuss alternative aspects 
of labour productivity growth, and these datasets have different 
starting and end years: the Total Economy Database (May 2006 
update) covers the period 1950-2005, the Total Economy Growth 
Accounting Database (June 2005 update) covers the period 
1980-2004, and the 60-Industry Database (February 2005 
update) covers the period 1979-2002.
9  Country estimates can vary significantly according to data 
sources, in particular for hours and employment data. Statistical 
improvements and/or revisions could partly explain some of 
these differences. For instance, the way a recent change in 
employment levels in Spain is treated has important implications 
for productivity developments in recent years in this country. 
However, different data sources do not affect to a significant 
extent the picture at the aggregate euro area level. 
Table 1 Labour productivity growth in the euro area and the US
(whole economy, annual average percentage changes)
Sources: ECB calculations based on data from the Groningen Growth and Development Centre and the Conference Board (Total 
Economy Database, May 2006, http://www.ggdc.net).
GDP per employed person  GDP per hour worked
1981-90 1991-95 1996-00 2001-05 1981-90 1991-95 1996-00 2001-05 
US  1.4 1.3 2.3 1.9 1.5 1.1 2.1 2.6 
Euro  area  1.8 1.9 1.3 0.5 2.5 2.3 1.7 0.7 
BE  1.7 1.6 1.4 1.0 1.9 2.3 1.6 1.3 
DE  1.8 2.6 1.8 0.9 2.7 2.9 2.5 1.2 
GR  0.6 0.7 2.0 2.8 1.1 0.6 2.1 2.9 
ES  2.3  2.2 -0.2 -0.8  3.3  2.3 -0.2 -0.6 
FR  2.1 1.5 1.5 1.1 2.9 1.7 2.1 1.9 
IE  3.6 2.6 3.9 2.5 3.8 3.5 5.6 3.0 
IT  1.7 1.8 0.9  -0.6 2.0 2.3 0.9  -0.2 
LU  2.7 1.2 2.8 0.0 3.3 2.1 2.9 1.1 
NL  0.9 0.6 0.4 0.6 2.0 1.4 0.4 0.8 
AT  1.9 1.1 2.9 1.5 2.4 2.7 3.3 1.9 
PT  1.5 2.2 2.1 0.3 1.8 2.8 3.4 0.2 
FI  2.6 2.9 2.3 1.4 3.1 2.8 2.6 1.5 11
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Box 1
LONG-RUN TREND DEVELOPMENTS IN EURO AREA LABOUR PRODUCTIVITY GROWTH
Labour productivity growth is subject to both long-run as well as short-run changes. The former 
are typically captured by trend patterns, which reflect ongoing structural changes. The latter 
are often associated with business cycle dynamics, but can also reflect specific irregular 
episodes. The analysis of recent and projected labour productivity developments needs to take 
into account both long-run trend changes and short-run dynamics, among other purposes to 
assess the degree to which changes in productivity growth may be sustainable. 
Against this background, this box examines long-term labour productivity growth in the euro 
area from 1950 to 2005 relative to the US. This analysis can also provide useful indications as 
regards the relevant sub-periods on which a discussion of structural developments should be 
based. 
Trend developments in labour productivity since 1950
Euro area long-run labour productivity growth (measured in terms of real GDP per hour worked) 
has been subject to a gradual declining trend since at least 1950 (see left-hand panel of 
Chart 1). This decline appears to be observable during all of the past five and a half decades, 
with broadly similar intensity, as signalled by the fact that the stochastic trend almost coincides 
with the linear trend. In part these developments can be associated first with the boom of the 
reconstruction period following World War II, and subsequently with the productivity slowdown 
which affected all advanced economies from the early 1970s onwards. Thus, from levels close 
to 6% in the 1950s and 1960s, labour productivity growth in the euro area decreased on average 
Chart 1 Labour productivity (per hour) growth in the euro area and the US
(percentage points)
Sources: ECB calculations based on data from the Groningen Growth and Development Centre and the Conference Board, Total 
Economy Database, May 2006, http://www.ggdc.net, and the US Bureau of Labor Statistics.
Note: Data for the euro area are based on GGDC data for output (total GDP, in millions of 2005 USD, converted at “EKS” purchasing 
power parities) and total hours worked for all member countries from 1968 onwards, while from 1960 to 1967 the data are for all 
member countries excluding Austria, from 1956 to 1959 the data are for Germany, the Netherlands, Belgium, Portugal and Ireland, and 
from 1950 to 1955 the data are for Germany and the Netherlands. For the US, data from the GGDC has been complemented with total 
hours worked data from the US Bureau of Labor Statistics from 1950 to 1959. Stochastic trends have been estimated within a basic 
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to levels around 4% in the 1970s, 2.5% in the 1980s and 2% in the 1990s. From 2001 to 2005 
it was on average just below 1%. By contrast, labour productivity growth in the US seems to 
have been subject to less marked long-term changes (see right-hand panel of Chart 1). Over the 
whole sample period, US labour productivity growth has fluctuated around an average of 2%. 
At the same time, some structural changes can also be observed for the North American 
economy. First, to some extent the US economy also experienced a productivity slowdown from 
the mid-1970s to the mid-1990s. Second, reflecting the impact of recent advances in information 
and communication technology associated with the “new economy”, from the mid-1990s labour 
productivity growth in the US rebounded and started to follow an upward trend. 
The different long-run developments in labour productivity growth in the two economic areas 
can in part be explained once the levels of productivity are taken into account. Euro area labour 
productivity (per hour) started in the early 1950s from levels which were about 40% of those 
recorded for the US (see Chart 2). Subsequently, the euro area underwent a process of gradual 
catch-up, which led to levels of labour productivity similar to those in the US by the mid-1990s. 
However, after the mid-1990s the different labour productivity dynamics induced a reversal in 
the trend labour productivity ratio. 
Thus, a full understanding of long-run trends in labour productivity growth in the two areas 
needs to take into account various phenomena which characterised the post-War period, 
including inter alia the gradual catch-up process of Europe, the productivity slowdown in both 
areas from the early 1970s onwards, and “new economy” developments in the US economy. 
While the stylised facts characterising these phenomena are well-documented, their full 
explanation is still an open question. For example, the causes of the productivity slowdown are 
still debated.2 Nevertheless, taking into account these phenomena suggests that long-run 
developments can be fruitfully discussed by comparing developments over different sub-
periods, during which a specific force inducing a structural change prevailed. The identification 
of such sub-periods is examined next.
Chart 2 Labour productivity (per hour) levels in the euro area and the US
(levels)       (ratio of euro area levels to US levels)
Sources: ECB calculations based on data from the Groningen Growth and Development Centre and the Conference Board, Total 
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1  See Koopman et al. (2000) and Doornik (2001). 
2  Various possible explanations have been proposed, ranging from sectoral shifts to the impact of the oil shocks of the 1970s to 
increasing measurement problems. However, none seems to provide a fully satisfactory interpretation. Recent empirical studies 
include Hornstein and Krusell (1996), Sichel (1997) and Nordhaus (2004).13
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Structural change and shifts in trend labour productivity growth
In order to assess developments over time, it is useful to examine different sub-periods. Various 
approaches can be adopted to delimit sub-periods, but all are to some extent arbitrary. An 
assessment of developments by decade is not only arbitrary but also potentially misleading, as 
labour productivity growth varies over the business cycle, and fluctuations (from one turning 
point to the next) do not necessarily coincide with decades. Ideally, average developments 
covering one full business cycle could be examined, but the identification of turning points is 
also open to debate, and business cycles may vary significantly in terms of duration. Assessing 
developments in trend labour productivity (say, by decade, or five-year periods) is an alternative 
solution, but the trend-cycle separation is a rather controversial issue and different approaches 
can lead to rather different results. Thus, we adopt a statistical perspective and apply structural 
break tests to annual growth rates in labour productivity.3 Although it should be recognised that 
the latter approach is not immune from criticism, at least it exploits the latest advances in 
econometric techniques, which can provide a statistical foundation to the analysis of the data.
Overall, statistical tests point to various common structural breaks in the euro area and the US. 
Notably, in both areas a break is found around 1973 and another is found around 1995 (see 
Table 1 above). The former is consistent with previous studies which located the start of the 
productivity slowdown in the early 1970s, while the latter is consistent with the emergence of 
a “new economy” effect for the US but is more difficult to interpret for the euro area. In 
addition, for the euro area another break is found around 1979.4 With the exception of the more 
recent break, all structural changes identified give rise to a period of lower average labour 
3  Tests for multiple structural breaks have been conducted using the method of Bai and Perron (1998).
4  Despite the pronounced slowdown in productivity growth that can be observed in the data for the US during the second half of the 
1970s, the econometric methods applied do not lead to the conclusion that this period can be highlighted as a separate period.   
Table 1 Basic properties of labour productivity (per hour) growth in the euro area and the US 
over different sub-periods
(average growth rates, percentage points)
Breaks1)  Mean growth rate  Trend 
Euro area  1973, 1979, 1995 
overall (1951-2005)  3.8  decreasing 
 (1951-1973)  5.8  broadly  constant 
 (1974-1979)  3.8  decreasing 
 (1980-1995)  2.4  broadly  constant 
 (1996-2005)  1.2  decreasing 
United States  1973, 1995 
overall (1951-2005)  2.0  broadly  constant 
 (1951-1973)  2.5  broadly  constant 
 (1974-1995)  1.2  broadly  constant 
 (1996-2005)  2.4  increasing 
Sources: ECB calculations based on data from the Groningen Growth and Development Centre and the Conference Board, Total 
Economy Database, May 2006, http://www.ggdc.net, and the US Bureau of Labor Statistics.
1) Break tests are carried out using the multiple breaks test of Bai and Perron (1998) on the growth rate of the series specified. Dates 
for the breaks are based on the results of several tests carried out on various sample sizes (for example, in addition to the whole sample 
size, starting from 1961 instead of 1951 to assess the impact of the data for the 1950s, which may be of lower quality; or ending in 
2002, 2003 or 2004 instead of 2005 to assess the impact of the most recent data, which may be subject to further revisions) as well as 
various variants of the tests (namely, tests for abrupt changes and tests for gradual changes). The break dates reported were found in 
most variants of the tests.
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productivity growth. A sharp contrast emerges from 1995 onwards. While in the US labour 
productivity growth rebounded sharply and started an upward trend, in the euro area after the 
mid-1990s productivity growth fell further (see also Chart 3). These more recent developments 
are discussed more in detail in the main text of this Occasional Paper.
Chart 3 Labour productivity (per hour) growth in the euro area and the US
(percentage points)
Sources: ECB calculations based on data from the Groningen Growth and Development Centre and the Conference Board, Total 

















































3.2  TFP GROWTH AND CAPITAL DEEPENING
In this sub-section we investigate the decline in 
euro area labour productivity growth by looking 
at its main immediate sources, i.e. TFP growth 
and capital deepening. As discussed in 
Section 2 above, the standard growth accounting 
equations attribute the main source of increases 
in labour productivity per hour worked to TFP 
growth and to capital deepening. The 
decomposition of labour productivity is subject 
to significant measurement uncertainty owing 
to largely omitted factors such as factor quality 
and utilisation (see Box 2 entitled “TFP growth 
and the measurement of factor inputs”). Despite 
measurement uncertainty, there seems to be 
robust evidence that slower labour productivity 
growth in the euro area since the mid-1990s 
reflects both less capital deepening and lower 
growth in TFP (see left-hand side of Figure 1). 
During the period 1995-2000, capital deepening 
was only half of that observed over the period 
1990-1995, hence accounting for the slowdown 
in aggregate labour productivity growth. This 
deceleration was entirely due to lower non-ICT 
capital deepening, while increases in ICT 
investment are estimated to have had a positive, 
albeit limited, effect on the contribution of ICT 
capital deepening since the mid-1990s.
The main factor driving lower capital deepening 
in the euro area appears to have been strong 
employment growth, as estimates of capital 
services growth only show signs of a minor 
deterioration during the 1990s (see Figure 2). 
Sustained wage moderation and continued 
progress with labour market reforms is likely to 
have contributed to these developments, leading 
firms to shift to more labour intensive 
production following earlier substitution 
policies in favour of capital during the 1980s 
and early 1990s. Lower labour productivity 
growth resulting from stronger employment 
growth is likely to be maintained as long as the 
underlying adjustment to more labour intensive 
production continues. If this adjustment were to 
come to an end, labour productivity growth 
would be expected to recover some of the 
momentum lost since the mid-1990s. 
In addition to the transitory impact on 
productivity via lower capital deepening, 
policies designed to increase the employment 
of low-skilled workers may have depressed 15
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average labour quality growth. Available 
evidence provides some support to the view that 
labour quality increased more moderately in 
recent years than in the first half of the 1990s 
(see Schwerdt and Turunen, 2006). As the TFP 
measure that is used here is not adjusted for 
changes in labour quality, this decline may have 
contributed to the more moderate pace of 
measured TFP growth. However, the evolution 
of labour quality is unlikely to be able to fully 
account for the deceleration in measured TFP. 
Indeed, the analysis presented in Box 2 
discussing issues related to the appropriate 
measurement of TFP shows relatively robust 
evidence of a gradual deterioration in TFP 
growth. The nature and the origins of lower TFP 
growth in the euro area are debatable. On the 
one hand, the slowdown over recent years may 
expose the lack of competitiveness and 
adaptability of the euro area in an ever more 
globalised and technology-driven environment. 
A more optimistic interpretation could be that 
it captures the costs of industrial restructuring 
and the implementation of structural reforms 
over recent years, while these are expected to 
raise productivity in the future. The negative 
impact of these changes might have been 
emphasised by the persistence of relatively 
inflexible labour markets where more significant 
progress in product and financial market 
reforms was achieved.  
Figure 1 Contributions to growth in labour productivity per hour worked
(annual percentage point contributions)
Sources: ECB calculations based on data from the Groningen Growth and Development Centre (Total Economy Growth Accounting 







































Figure 2 Capital and labour input growth in 
the euro area
(annual growth rates)
Sources: ECB calculations based on data from the Groningen 
Growth and Development Centre (Total Economy Growth 
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Comparing the factors driving US labour 
productivity growth shows striking differences. 
The increasing contributions from ICT capital 
deepening and total factor productivity (see 
right-hand side of Figure 1) show the role of 
accelerating investment in ICT and higher 
growth in measured TFP in the US. In fact, the 
shares of ICT investment in GDP and the pace 
of ICT capital deepening were both higher in 
the US, thus contributing to the labour 
productivity growth gap between the two 
economic areas. 
Diverging trends in TFP growth are also 
remarkable, with the US showing significant 
improvements in recent years. The lack of a 
comparable increase in the euro area since the 
mid-1990s is sometimes considered to reflect 
structural impediments limiting the diffusion of 
technological progress, which spurred US 
productivity since the mid-1990s. The analysis 
presented in Sub-section 3.3 may corroborate 
this assessment, showing that the ICT-using 
sectors in the euro area failed to experience the 
strong acceleration in labour productivity 
observed in the US in recent years.
An analysis of TFP growth and capital deepening 
contributions across euro area countries may help 
to understand whether aggregate developments 
are widely shared at the country level, or whether 
they reflect idiosyncratic features. It is useful to 
recall here that measurement issues are pervasive 
in cross-country comparisons. As a result, the 
country results should be interpreted with 
caution. Although tentative, available evidence 
indicates that lower capital deepening in the 
second half of the 1990s was a key factor behind 
the decline in labour productivity growth in most 
euro area countries with the exception of the 
Netherlands, Ireland, Greece and Austria (see 
Figure 3). The slowdown in capital deepening has 
been particularly marked in Finland, Spain, 
Germany and France.
Over the more recent years, the slowdown in 
TFP growth observed at the euro area level also 
seems to have been experienced by most euro 
area countries (see Figure 4). All countries but 
Greece experienced significantly lower TFP 
growth in the period 2000-2004 than in the 
second half of the 1990s. While this may reflect 
the synchronisation of business cycles across 
euro area countries, a similar picture emerges 
when comparing the period 2000-2004 with the 
first half of the 1990s, a period also marked by 
relatively weak average growth. In fact, since 
the first half of the 1990s, a deterioration in 
Figure 4 Total factor productivity in euro 
area countries from 1995-2000 to 2000-2004
(annual percentage point contributions)
Sources: ECB calculations based on data from the Groningen 
Growth and Development Centre (Total Economy Growth 
Accounting Database, June 2005, http://www.ggdc.net).
Note: The size of the bubbles reflects the average GDP weights 





























Figure 3 Capital deepening in euro area 
countries from 1990-1995 to 1995-2000
(annual percentage point contributions to growth in labour 
productivity per hour worked)
Sources: ECB calculations based on data from the Groningen 
Growth and Development Centre (Total Economy Growth 
Accounting Database, June 2005, http://www.ggdc.net).
Note: The size of the bubbles reflects the average GDP weights 
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Box 2
TFP GROWTH AND THE MEASUREMENT OF FACTOR INPUTS
The standard measure of TFP growth is the Solow residual, sometimes also called multi-factor 
productivity. It is computed as the share of output growth which cannot be accounted for by 
increases in primary factors of production such as labour and capital. It is generally interpreted 
to capture the effect of disembodied technological progress, improved utilisation and reallocation 
of resources, but also shifts in the sectoral composition of output. As a measure of overall 
economic efficiency, TFP is a key factor determining the evolution of labour productivity and 
in the longer term of overall activity and income per capita. While conceptually clear, the 
measurement of TFP is highly uncertain due to a number of data limitations, which concern all 
factors of production but are particularly severe for the capital input. This box concentrates on 
the uncertainty linked to the correct estimation of factors of production, thus leaving aside 
issues relating to the appropriate measurement of output (services output, hedonic deflators, 
etc.).
The most rudimentary estimate of TFP growth is calculated from aggregate national accounts 
data, where capital input is the capital stock and labour input is the total number of hours 
worked in the economy. Two important issues arise when such a crude measure is used. First, 
appropriate estimates of capital and labour should reflect the flow of productive services rather 
than simply considering the number of units in production. In particular, account should be 
taken of changes in the average quality of both labour and capital, which are otherwise implicitly 
included in measured TFP (generally leading to an overestimation of TFP growth). Second, the 
basic Solow residual assumes that the factors of production are flexible and fully employed. 
This is a valid working assumption over the very long run, but in the medium run there are 
adjustment costs in changing the quantity of both labour and capital, implying that firms often 
respond to short-term fluctuations in demand by changing the intensity of utilisation of inputs 
rather than their quantity. Varying degrees of factor utilisation may explain a significant part 
of the high cyclicality of measured TFP growth (its correlation with real GDP growth is 0.8 
since 1980, compared with 0.4 for labour productivity growth). One should therefore also take 
into account changes in factor utilisation when assessing underlying TFP developments. The 
impact of factors’ quality and varying degrees of utilisation are discussed successively.
TFP and quality-adjusted measures of labour and capital 
Often, no explicit account is taken of the evolution of capital and labour quality, due to the lack 
of reliable and timely data. As a result, quality improvements in the factors of production are 
therefore implicitly captured in measured TFP. In order to illustrate the implied potential bias, 
capital quality for the euro area is derived from the work of the Groningen Growth and 
Development Centre (GGDC) on capital services, while labour quality estimates are based on 
TFP growth is observed in all euro area countries 
except for Finland, Greece and France where it 
increased somewhat. While caution is required 
in the interpretation of these results, the country 
evidence seems to indicate that the slowdown in 
capital deepening in the second half of the 
1990s and the subsequent deceleration in TFP 
growth were widespread across euro area 
countries.
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Schwerdt and Turunen (2006). Table 1 presents average developments in labour and capital 
quality over different time periods and their corresponding impact on TFP growth estimates.
Starting with capital, removing the impact of quality changes on measured TFP implies a 
downward shift in estimates by around 0.1ppt throughout the sample period. While the increasing 
share of ICT capital has implied some acceleration in capital quality since the mid-1990s, this 
would seem to affect only marginally the profile of TFP growth over the most recent periods.
Turning to labour quality, available data suggest that a significant acceleration in labour quality 
growth in the earlier part of the 1990s was followed by a gradual slowing down since the mid-
1990s. This points to a more significant deceleration in actual TFP during the first half of the 
1990s. Since the mid-1990s, growth in labour quality showed signs of moderation, possibly 
reflecting the impact of continued robust growth in employment resulting in entry of workers 
with lower human capital into the labour market. This moderation could have contributed to 
some of the apparent decline in TFP growth estimates. 
Altogether, developments in capital and labour quality point to a more significant deceleration in 
TFP estimates during the first half of the 1990s, followed by a further decline in recent years. 
Beyond its impact on the pattern of TFP growth, the most significant contribution of appropriately 
accounting for factor quality is to reduce the average growth rate of TFP significantly, thus implying 
a much lower contribution to labour productivity than suggested by more standard measures. 
TFP and varying degrees of factor utilisation
While there is consistent evidence of a slowdown in TFP growth during the 1990s, its timing 
appears difficult to establish due to its significant correlation with the business cycle. This 
correlation is mainly attributed to variable rates of utilisation of labour and capital across 
different phases of the cycle, i.e. labour and capital hoarding. 
While the degree of factor hoarding is unobservable, survey data can provide some provisional 
indications. In particular, the rate of capacity utilisation in industry is generally found to be a 
good proxy for capital hoarding, while cyclical variations in hours are considered both 
Table 1 Factor quality and TFP estimates
(annual percentage changes)
Sources: ECB calculations based on data from the Groningen Growth and Development Centre (Total Economy Growth Accounting 
Database, June 2005, http://www.ggdc.net) and Schwerdt and Turunen (2006).
Note: Capital quality estimate from the Groningen Growth and Development Centre (2005) available up to 2004. Capital quality is 
understood here as the difference between capital services and capital stock. Labour quality estimates are from Schwerdt and Turunen 
(2006) and for pre-1984 aggregation are based on country data published in Jorgenson (2004).
By decade  By cycle  Recent periods 
1980-1990 1990-2000 1982-1993 1993-2003 1990-1995 1995-2000 2000-2004
TFP based on capital stock 
and  total  hours  worked (1)  1.6 1.3 1.5 1.0 1.3 1.4 0.6
Capital  quality  0.3 0.2 0.3 0.2 0.1 0.3 0.2
  Impact  on  measured  TFP  (2)  -0.1 -0.1 -0.1 -0.1  0.0 -0.1 -0.1 
Labour  quality  0.5 0.7 0.6 0.6 0.9 0.5 0.6
  Impact  on  measured  TFP  (3)  -0.3 -0.5 -0.4 -0.4 -0.6 -0.3 -0.4 
Quality  adjusted  TFP  (1)+(2)+(3)  1.1 0.8 1.0 0.6 0.7 1.0 0.2 19
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theoretically and empirically to be related to labour effort. Chart 1 presents the evolution of 
capacity utilisation from European Commission Business Surveys and the deviation of actual 
hours worked from “normal” working time according to Eurostat Labour Force Surveys (both 
in annual growth rates). According to this evidence, capital utilisation was reduced significantly 
less over the recent period of slower growth than during the period surrounding the 1993 
recession. On the other hand, hours worked per person would seem to have been reduced more 
significantly, possibly indicating the use of more flexible working time arrangements to 
accommodate cyclical fluctuations in demand.
When accounting for factor hoarding, the timing of the TFP growth slowdown in the course of 
the 1990s is significantly affected (see Chart 2). In fact, the slowdown becomes detectable in 
the second half of the 1990s, while non-adjusted TFP growth shows a downward movement 
occurring mainly over the most recent years. However, significant caution is required in 
interpreting these results. First, capacity utilisation is only surveyed in manufacturing and 
might therefore not adequately represent economy-wide developments. Second, although 
mainly referring to capital use, capacity utilisation may also capture changes in the utilisation 
of other factors of production (such as labour). Third, there is some uncertainty regarding the 
recent trends in hours, with a larger downward adjustment according to Labour Force Surveys 
than according to GGDC/OECD data.
Despite the limitations, adjusting for factor utilisation suggests a gradual decline in TFP growth 
throughout the last two decades. In addition, the most recent deterioration would seem to have 
occurred around the mid-1990s rather than during the last few years of subdued economic 
growth as indicated by most standard measures.
Overall, TFP estimates are subject to significant measurement uncertainty but there is relatively 
robust evidence of a deceleration during the 1990s, reinforcing the view that labour productivity 
growth was structurally weaker than in earlier periods. 
Chart 1 Survey indication of factor 
utilisation
(annual percentage changes)
Chart 2 TFP growth adjusted for variable 
rates of factor utilisation
(annual percentage changes)
Sources: European Commission Business Surveys and Labour 
Force Surveys.
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3.3 SECTORAL  ANALYSIS
The decomposition of labour productivity 
growth per hour worked at the sectoral level 
sheds more light on the different developments 
in labour productivity growth in the euro area 
and the US. In particular, it helps to identify 
those sectors in the euro area where the short-
run link between strong employment and low 
productivity growth was particularly marked. It 
also helps to understand the degree to which the 
gap in total factor productivity growth may 
reflect technical progress in some specific 
sectors. Linked to the idea that ICT has played 
an important role in diverse productivity 
developments in the euro area and the US, a 
distinction is made between industries according 
to their intensity in the use of ICT. A typical 
breakdown is between ICT-producing, ICT-
using and remaining industries which are 
labelled as “non-ICT”.10
Following this ICT taxonomy, the main features 
of sectoral productivity contributions can be 
summarised as follows. First, a significant 
deceleration in hourly labour productivity in 
non-ICT sectors from the first half of the 
1990s explains most of the decline in euro area 
aggregate labour productivity growth over the 
late 1990s (see right-hand side of Figure 5, and 
Annex 1 for a more detailed breakdown by 
individual industries). This deceleration in 
labour productivity in the non-ICT sectors seems 
primarily related to strong employment growth, 
which reduced the pace of capital deepening. 
Figure 6 shows that a negative correlation between 
employment and labour productivity growth 
developments exists within non-ICT industries. 
No such relationship exists for the ICT-producing 
and ICT-using industries (not shown). 
Second, productivity developments in the ICT-
producing sectors were in recent years relatively 
strong in the euro area, and even outperformed 
slightly the US in the segment of ICT-producing 
services (software, computer and communication 
services). Overall, developments in the ICT-
producing sectors contributed to higher 
aggregate labour productivity growth in the 
second half of the 1990s, by around 0.3ppt per 
year compared with the first half of the 1990s. 
This is consistent with a positive technological 
shock also occurring in the euro area ICT-
producing sector, which led to stronger labour 
productivity and higher employment growth 
(see left-hand side of Figure 7 for the link 
between employment and productivity growth 
across ICT-producing industries). However, this 
sector represents a smaller share of the economy 
in the euro area than in the US, which implies 
that positive developments had a more limited 
impact on aggregate productivity in the euro 
area (see left-hand side of Figure 7).11 
Third, the ICT-using sectors in the euro area 
failed to experience the strong acceleration in 
labour productivity observed in the US in recent 
years. In particular, key ICT-using services 
such as retail, wholesale and financial services 
saw broadly stable, or slightly lower, productivity 
growth in recent years in the euro area. At the 
10  A table with the employment and output shares of the different 
sectors is presented in Annex 1.
11  Beyond ICT-producing manufacturing, differences in sectoral 
compositions between the US and the euro area appear to have 
limited implications for aggregate productivity developments. 
Computing aggregate labour productivity in the euro area with 
US sector weights implies that labour productivity growth 
would have been 2.1% in 1990-1995, instead of 2.2%, and 1.7% 
in 1996-2002, instead of 1.6%. Overall, the deceleration would 
have been slightly milder between the two periods, but the 
general picture of a slowdown in labour productivity growth 
does not appear related to a different sectoral composition in the 
euro area. 
Figure 5 Sectoral decomposition of euro area 
labour productivity growth in 1990-1995 
and in 1996-2002
(percentage point contribution from different sectors)
Sources: ECB calculations based on data from the Groningen 
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same time, productivity growth in these sectors 
surged in the US. This accounts for a large part 
of the difference in aggregate productivity 
growth between the euro area and the US of 
around 1ppt over the period 1996-2002 (see 
Figures 7 and 8, and Annex 1 for the contribution 
of other individual industries). The apparent 
lack of spillover effects of ICT beyond the ICT-
producing sector could suggest a slow diffusion 
of new technologies in the euro area, possibly 
related to barriers to competition and innovation, 
as well as stringent labour and product market 
regulations. These regulations are expected to 
affect negatively productivity trends by reducing 
competition, by limiting the efficiency in 
production and by lowering the incentive to 
innovate, all of which appear particularly 
pertinent in the euro area services sector. 
Overall, the main reason for diverging trends in 
labour productivity growth between the euro 
area and the US in recent years seems to 
primarily reflect developments in a limited 
number of ICT-using services such as retail, 
wholesale and financial services, where strong 
gains were registered (only) in the US. 
Regarding the labour productivity growth 
slowdown in the euro area since the mid-1990s, 
Figure 6 Changes in euro area labour 
productivity and employment growth between 
1990-1995 and 1996-2002 in non-ICT industries
(percentage points)
Sources: ECB calculations based on data from the Groningen 
Growth and Development Centre (60-Industry Database, 
February 2005, http://www.ggdc.net).
Note: The vertical axis shows the difference between average 
productivity growth over the periods 1996-2002 and 
1990-1995. The horizontal axis shows the difference between 
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Figure 7 Sectoral decomposition of the gap 
between euro area and US labour productivity 
growth in 1990-1995 and in 1996-2002
(percentage point contribution from different sectors)1)
Sources: ECB calculations based on data from the Groningen 
Growth and Development Centre (60-Industry Database, 
February 2005, http://www.ggdc.net).
1) The end period varies across data sources. The 60-Industry 
Database of the GGDC includes data up to 2002, while the data 
used for Figures 1 to 4 end in 2004.
Figure 8 Contributions of ICT-using services 
to the labour productivity growth gap 
between the euro area and the US
(percentage points)
Sources: ECB calculations based on data from the Groningen 
Growth and Development Centre (60-Industry Database, 
February 2005, http://www.ggdc.net).
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strong employment growth in traditional non-
ICT sectors would appear to have significantly 
contributed to slower capital deepening at 
economy-wide level. While one could assume 
that the slowdown in aggregate TFP growth 
might also have been most visible in non-ICT 
industries, this remains mostly speculative in 
the absence of more timely data spanning over 
recent years when the deceleration became 
more clearly visible. 
4  THE CONTRIBUTION OF LABOUR 
PRODUCTIVITY TO GROWTH
In the previous sections we have documented a 
sustained decline in euro area labour productivity 
growth and identified its main determinants. A 
further accounting exercise for the factors 
underlying the evolution of real GDP per capita 
is useful to demonstrate the key features of 
recent developments in the euro area compared 
with the US, in terms of the relative contributions 
of labour productivity and labour utilisation. 
For example, a significant acceleration in 
labour utilisation in the euro area has led to 
higher real GDP per capita growth since the 
mid-1990s (see Table 2). In particular, in the 
second half of the 1990s, a significant increase 
in the participation rate and a decline in the 
unemployment rate more than offset the 
continued decline in hours worked per person 
and the slight negative working age population 
developments. This emphasises the positive 
role played by policies promoting higher labour 
utilisation, even if the same policies have 
contributed to reducing the pace of labour 
productivity in recent years. However, the 
positive impact of higher labour utilisation in 
the euro area was smaller than that of rising 
productivity growth in the US. As a result, the 
gap in per capita GDP growth between the two 
economies was maintained in recent years.
As regards labour utilisation, and despite the 
recent positive contribution to per capita GDP 
Table 2 Decomposition of annual growth in GDP per capita
(average percentage changes and percentage points per annum)
GDP 
per capita 















a = b + c  b  c = sum d to g  d  e   f  g
1981-1990 
Euro  area  2.0  2.5 -0.5 -0.7 -0.2 -0.1  0.5 
United  States  2.2 1.4 0.8  -0.1 0.2 0.7 0.0 
Gap US – EA  0.2  -1.1  1.3  0.6  0.4  0.8  -0.5 
1991-1995 
Euro  area  1.1  2.3 -1.2 -0.4 -0.6 -0.2  0.0 
United  States  1.2 1.1 0.0 0.2 0.0 0.0  -0.1 
Gap US – EA  0.1  -1.2  1.2  0.6  0.6  0.2  -0.1 
1996-2000 
Euro  area  2.5 1.7 0.9  -0.4 0.5 0.8  -0.1 
United  States  2.9 2.1 0.8 0.2 0.3 0.0 0.2 
Gap US – EA  0.4  0.5  -0.1  0.6  -0.2  -0.8  0.3 
2001-2005 
Euro  area  1.2  0.7  0.5 -0.2 -0.1  0.9 -0.1 
United  States  1.6  2.6 -1.0 -0.6 -0.2 -0.3  0.2 
Gap US – EA  0.4  1.8  -1.4  -0.4  -0.2  -1.1  0.3 
Sources: ECB calculations based on data from the European Commission, the OECD and the Groningen Growth and Development
Centre (Total Economy Database, May 2006, http://www.ggdc.net).
Note: Positive contributions from unemployment reflect a decline in the unemployment rate.23
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growth, its level in the euro area is still much 
lower than in the US. In particular, in the euro 
area unemployment rates are currently more 
than 3 percentage points higher, labour force 
participation rates about 5 percentage points 
lower and annual hours worked per employed 
person about 15% lower. While the gap vis-à-
vis the US has somewhat narrowed with regard 
to unemployment and participation, it widened 
further with regard to annual hours worked per 
person employed in the second half of the 
1990s. A downward trend in annual hours 
worked per worker can be observed in the euro 
area over the 1990s, while it remained broadly 
unchanged in the US. Statutory or collectively 
agreed working hours, public holidays and 
annual leave all affect the level of annual hours 
worked per worker. The negative trend in 
working time per worker in the euro area can 
also be related to institutional factors (other 
than working time regulation) that hamper the 
supply of labour, such as taxes and social 
benefits. Finally, it is worth mentioning that 
demographic factors will continue to exert 
downward pressure on per capita income, via 
their negative effect on the labour force.
5 CONCLUDING  REMARKS 
This paper has documented the recent sustained 
decline in euro area labour productivity growth 
and identified its main immediate sources, i.e. 
declines in capital deepening and TFP growth. 
Lower capital deepening can partly be associated 
with the robust pace of job creation since the 
mid-1990s, while lower TFP growth might be 
partly explained by higher utilisation of lower-
skilled workers. The slowdown in both capital 
deepening and TFP growth can be observed in 
most euro area countries. From a sectoral 
perspective, industries not producing or 
intensively using ICT appear mostly responsible 
for the decline in average labour productivity 
growth since the mid-1990s. Moreover, the 
comparison of recent euro area developments 
with those of the US shows that, while the 
slowdown in labour productivity growth appears 
to be related to strong employment growth, 
there has been a lack of productivity-enhancing 
use of new technologies in the euro area. The 
acceleration of US productivity in recent years 
is generally associated for a significant part 
with the production and use of ICT, which 
spurred output per hour worked through 
significant capital deepening and higher TFP 
growth. The euro area economy seems to have 
benefited much less from these factors, 
reflecting both lower investment in ICT 
compared with the US and barriers to the 
diffusion or appropriate use of new technologies, 
in particular in the services sector. Diverging 
trends in labour productivity growth between 
the euro area and the US in recent years mainly 
reflect developments in a number of specific 
ICT-using services such as retail, wholesale and 
some financial services where strong gains 
were registered in the US.
The immediate sources of productivity growth 
identified in this paper are the result of more 
fundamental factors that increase the pace of 
technological progress, such as research and 
development (R&D) and innovation activity, 
greater diffusion of new technologies, such as 
ICT, and advances in human capital (see Barro 
and Sala-i-Martin, 2004). These fundamental 
factors in turn depend on economic policies, 
the institutional framework and preferences. 
Our understanding of the interactions between 
fundamental factors and economic policies 
remains incomplete. As a result, identifying 
specific policy recommendations is not an easy 
task and more empirical research is clearly 
needed.
Nevertheless, a number of broad policy 
recommendations to address fundamental 
factors of lower productivity growth have 
already been made by expert groups (such as 
those in the Sapir report of July 2003 and the 
Kok report of November 2004) and were 
reflected also in the recent mid-term review of 
the Lisbon agenda. One of the three key areas 
of the mid-term review is “knowledge and 
innovation for growth” and the policy 
recommendations within this area, together 
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capital, are likely to go a long way towards 
addressing the main fundamental determinants 
of lower TFP growth in the euro area documented 
in this paper. For example, the programme calls 
for an increase in expenditure on R&D as a 
share of GDP. For the euro area as a whole and 
for most euro area countries, the share of R&D 
spending remains well below the 3% target (for 
a detailed discussion see ECB, 2005). This 
suggests that further efforts are needed to 
increase the share of R&D spending in a number 
of euro area countries. Our results also suggest 
that policies directed at improving productivity 
growth in the services sector are likely to be 
particularly important (see also ECB, 2006). 
Overall, in addition to further progress with 
reforms directed towards higher rates of labour 
utilisation, our results support the call for 
economic policies that aim at stimulating 
innovation and promoting the use of 
productivity-enhancing technologies. Policies 
that contribute to increasing product market 
competition, facilitating restructuring and 
increasing human capital are likely to speed up 
productivity gains from the use of new 
technologies. In this regard, emphasis on 
strengthening the implementation of the 
renewed Lisbon agenda objectives is very 
welcome.25
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ANNEX – ICT TAXONOMY
Employment and nominal output shares of different industry groups
(average for 1996-2002)
Sources: ECB calculations based on data from the Groningen Growth and Development Centre (60-Industry Database, February 2005, 
http://www.ggdc.net).
Note: ICT-using industries are distinguished from non-ICT industries based on the share of ICT capital in total capital services in the 
US (see Stiroh, 2002, for a discussion). Van Ark et al. (2003) show that the ranking of ICT intensity across industries is reasonably 
similar in the US and in Europe.
Euro area US
Employment Output Employment Output
ICT-producing 3.6 5.3 4.3 7.0
Manufacturing 1.1 1.2 1.2 2.1
Services 2.4 4.1 3.0 4.9
ICT-using 26.2 27.3 27.6 29.4
Manufacturing 6.3 6.0 4.7 4.7
Services 19.9 21.3 23.0 24.7
Non-ICT 70.2 67.4 68.1 63.5
Manufacturing 11.7 13.0 6.9 9.2
Services 45.1 43.8 52.2 44.7
Other 13.4 10.6 9.0 9.6
ANNEX26
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Contributions of individual industries to growth in labour productivity per hour worked in the 
euro area 
(percentage points)
Sources: ECB and the Groningen Growth and Development Centre (60-Industry Database, February 2005).
1990-1995
1996-2002
-0.1 0.0 0.1 0.2 0.3 0.4
    ICT Producing – Manufacturing (ICTPM)
Office machinery
Insulated wire
Electronic valves and tubes
Telecommunication equipment
Radio and television receivers
Scientific instruments
       ICT Producing – Services (ICTPS)
Communications
Computer and related activities




Other electrical machinery and aparatus nec
Other instruments
Building and repairing of ships and boats
Aircraft and spacecraft
Railroad equipment and transport equipment nec
Furniture, miscellaneous manufacturing; recycling
    ICT Using – Services (ICTUS)
Wholesale trade and commission trade, except of motor vehicles and motorcycles
Retail trade, except of motor vehicles and motorcycles; repair of personal and household goods
Financial intermediation, except insurance and pension funding
Insurance and pension funding, except compulsory social security
Activities auxiliary to financial intermediation
Renting of machinery and equipment
Research and development
Legal, technical and advertising
Food, drink & tobacco
Textiles
Leather and footwear
Wood & products of wood and cork
Pulp, paper & paper products












Supporting and auxiliary transport activities; activities of travel agencies
Real estate activities
Other business activities, nec
Public administration and defence; compulsory social security
Education
Health and social work
Other community, social and personal services
Private households with employed persons





Electricity, gas and water supply
Construction27
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Contributions of individual industries to the labour productivity growth gap between the euro 
area and the US 
(percentage points)




-0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4
      ICT Producing – Manufacturing (ICTPM)
Office machinery
Insulated wire
Electronic valves and tubes
Telecommunication equipment
Radio and television receivers
Scientific instruments
     ICT Producing – Services (ICTPS)
Communications
Computer and related activities




Other electrical machinery and aparatus nec
Other instruments
Building and repairing of ships and boats
Aircraft and spacecraft
Railroad equipment and transport equipment nec
Furniture, miscellaneous manufacturing; recycling
    ICT Using – Services (ICTUS)
Legal, technical and advertising
Research and development
Renting of machinery and equipment
Activities auxiliary to financial intermediation
Insurance and pension funding, except compulsory social security
Financial intermediation, except insurance and pension funding
Retail trade, except of motor vehicles and motorcycles; repair of personal and household goods
Wholesale trade and commission trade, except of motor vehicles and motorcycles
Food, drink & tobacco
Textiles
Leather and footwear
Wood & products of wood and cork
Pulp, paper & paper products













Other business activities, nec
Public administration and defence; compulsory social security
Education
Health and social work
Other community, social and personal services
Private households with employed persons
Extra-territorial organizations and bodies
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